Ice supersaturation (ISS) occurrence frequencies in simulations show greater dependence on indicating that it should be initiated at higher ISS (e.g., ≥ 25%).
Introduction

51
Cirrus clouds cover approximately 30% of Earth at any given time [Wylie and Menzel, 1999] , 52 and the global coverage of cirrus clouds plays a critical role in the global radiative budget [Liou, 53 1986; Chen et al., 2000] . The microphysical properties of cirrus clouds play a critical role in 54 their radiative properties. These properties consist of ice particle mass, number concentration, 55 size distributions, as well as particle shape and surface roughness. An important factor that 56 directly affects the initiation of ice crystal formation as well as the microphysical properties is 57 the distribution of relative humidity with respect to ice (RHi). existing ice particles, and vertical velocity [Heymsfield et al., 2005] . Vertical velocity is 75 important to consider due to rising (sinking) air associated with temperature decrease (increase) 76 as a consequence of adiabatic expansion (compression). Therefore, an examination of vertical 77 velocity is necessary to correctly characterize temperature fluctuations and cooling/heating rates.
78
A notable positive relationship between updraft speeds and RHi has been reported for some time 79 [Heymsfield, 1977] . Previous studies using composite observations at various vertical levels have 80 suggested temperature to be the most important factor in initiating ISS in the upper troposphere, 81 whereas fluctuations of water vapor are of secondary importance [Kärcher and Haag, 2004] .
82
More recently, analyses utilizing in-situ flight observations showed that by further restricting the 83 analysis to quasi-isobaric levels, water vapor spatial heterogeneities are the dominant factor that 84 determines the locations and magnitudes of ISS rather than temperature spatial heterogeneities 85 [Diao et al., 2014] .
86
Recently, a study utilizing a box model analyzed the time evolution of ice microphysical 87 properties in relation to various constant background vertical velocities [Krämer et al., 2016] .
4
The study found that modifying the vertical velocities from 0-3 m s -1 can significantly impact 89 the evolution of RHi, ice water content (IWC), the effective radius (re), and number 
173
The Kain-Fritsch convective scheme [Kain, 2004] was only used in the parent domain.
174
Additionally, the physics options used in both the parent and nested domains of the four 175 simulations were the Dudhia shortwave radiation [Dudhia, 1989] were found to have similar spatial distributions to those seen in the GOES-13 satellite imagery.
235
Sensitivity tests of another set of realistic case simulations (11-12 June 2012) are also examined, included in the datasets (as shown in Figure 1 ). However, we note that the lack of clear-sky ISS 316 occurrence frequencies in the simulations is not necessarily due to a lack of clear-sky sampling.
317
In fact, the total number of samples (i.e. 1 Hz data and grid points) for in-cloud and clear-sky
318
conditions are proportionally about 1:2 in DC3 and about 1:7 in the WRF simulations. by larger particles would be less affected.
365
For observations, the average w increases with the increasing IWC and Nc when they exceed but increase (i.e., more dissimilar to observations) at the lower IWC and Nc. These results
446
suggest that increasing the model resolution does not necessarily produce more comparable 447 results to the observations for all IWC and Nc ranges. Morrison-125%. One feature that is shown in Figure 10 but not in Figure 9 is that aerosol has a peak ISS frequency at Nc around 0.1 L -1 , likely due to the predicted heterogeneous 
